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The Refinement of Slum-like Structure Based on The Sustainable View
---- Changqian Residential in Wuhan City as an Example
1. INTRODUCTION
1.1 Economic inequality in local1
Changqian residential, which is the state-owned public housing is located on the northeast of the urban and rural boundary of
Wuhan City. 50 years ago, this was a prosperous place for its traffic location that was the cross-points to arrive at the WG Company and the freight yard. Their flourishing continually faded in the last three decades, followed by the decline of the WG Company.
In the early time, most of the residents who lived here were the common staff of the WG Company which was a state-owned
enterprise, so their income gap was small. Their income gap grew with corporate reorganization. Additionally, with the Commodity Housings2 were pushed out by advantage of economic policy3 and quickly spread from coastal areas to the inland
areas. Wuhan, as one of the most important cities in our country, cherished this opportunity. The Commodity Housing rose as
bamboo in spring. The richest people left and hugged their beautiful commodity housing in the middle parts of Wuhan. Other
people moved out soon after. In the final, the poor people stayed. Based on the Housing Reform4, many rich people bought the
property of their house in Changqian residential at a very low price, even if they didn’t live there. After that, they rented it to the
people who came from the countryside. Many of them had no steady job or only had low income.

1.2 Formation of slum-like structure5
In the early time, the bike sheds, and old carports were preferred by the migrants, because those places were cheaper. Many
migrants who came from the countryside were the runaways of the One-child Policy. In other words, their family population
was bigger than THREE, which was the common number for a city-family at that time in Wuhan. The poverty of the indoor
area compelled them to extend the area. So, the alteration and the addition, which were not permitted by the laws, became the
savior for poor people. This activity gave others ambitions to expand their houses. Then, the erosion began. Especially on the
first floor, people eroded public place. Even though the government tried to limit and to suppress this activity, because the additional parts might cause the fire risk and damage the cityscape, the attempts failed due to resistance.
With the exuberant vitality of the alteration and the addition, normal life resources, such as water supply, HVAC, wastewater
treatment, became chaotic. With the bad environment, the crime rate increased. The original residents tried their best to leave,
as if it were a competition, and most of them were successful. The less fortunate who couldn’t leave added to the army of Expand-Housing. So nowadays, this residential become a slum-like area.

1.3 Renovation is needed
Spiritual and material needs are the impetus for renovation.
“I feel that we were abandoned.” Qingyao, a girl, who was my classmate when I was a primary school student, still lives in
Changqian residential now(Pic.1). “I was ashamed to live here, a slum-like area (Pic.2). The wind can pass through the wall in
winter and the street was submerged by the sheds. Even if the people here are not all vagrants and lawbreakers, the environment
makes it difficult to imagine something better.” Many people who live here have the same feeling as Qingyao. As we know,
grace and a clean substantial environment will encourage people to find a more significative life and to develop their psychological health.
Another reason is the shrinking of a public place is harmful to local people. When the street becomes narrow by the additional structure, the level of public activities declines as following. For example, people always take a walk after dinner on the
street in the neighborhood. The packmen often sells their products near the road. And children play on the grass near it. So,
compare with its traffic function, the road is more like a place to relax. But if the street is covered by the additional structure,
people will lose the gathering place. After that, the time for people to stay at home will be longer and the community will lose
its cohesion and vitality.

the big sheds in which every family built walls by themselves. With the growth of the number of their family member, the
space became modest. They expanded the living space from the extension. After this transformation, the buildings interdigitate with each other with different depths, like the teeth of a dog. The characteristics of the extension are:
1) When the people lived in both ends, often they extend towards the gable with a single sloping roof (Pic.5) and backward.
2)When the people lived in the middle, they often extended forward and backward (Pic.6).
Due to the explosive increase of the migrants, the established sheds failed to contain such a huge number of people. So, the
new arrivers occupied the buildings which have more than 3 floors that concenter in the middle of the residence. Many
floors were far from the ground, so they chose to extend the first floor like an extension shed. On the middle floors, they
changed the public corridor to a private place . On the top floor, some of them added tin sheds on the roof, but due to the
risk of falling down, this kind of extension was not common.

IN WUHAN
3.1 Advice for outside
The problems in Changqian Residentia are not unique. Kuin Utara, Banjarmasin in Indonesia is similar. Like the situation in
Meidwinna Vania Michiani and Junichiro Asano’s article the slums near river cause physical problems, such as poor condition of
houses and walkways, these riparian areas also face social and economic problems7. Meidwinna Vania Michiani and Junichiro
Asano do the research about slums. Their research gives us many useful insights that ought to be used to refine the Changqian residence. They propose 3 ideas about environmental repair that are: to arrange trail network or footpath, to develop a public utility
system and to provide public space and street amenities8.

2.2 Public space

3.2 Advice for inside

There is less park in the residence. The streets and greenbelts between streets and buildings were the main public space
for people’s daily life. The most active time on the streets is the early morning and the dusk. The temporary sale, taking a
walk, and children playing are the usual behaviors. Due to the poor economy, there are very few cars on the street.
With the thriving of extended -housing, the street becomes narrow. This brings many problems for both the people who live
in the neighborhood and the people who often relax by the street.
For the people who live in the surrounding area, the narrow street means the closer distance between buildings. So, the
natural light is reduced, ventilation is weaker, and the risk of fire developed. The users must use artificial lighting and airconditioning, and this raises their financial burden.
Streets lose their public functions and have been privatized by the extension-housing. So, the public place for people to
relax becomes rare. Less public space brings a dirty environment because the sanitation workers cannot clean the rubbish on
time and it is hard for the garbage truck to access the street .

From the paper that “Energy-saving renovation of Bayu traditional residence: Taking Anju Town of Chongqing as the example”,
we know that Anju Town of Chongqing has some same features as Changqian residential. Ke Xiong and Zhengjing Yang’s explain
that the buildings have small width and great depth, they are closed to their neighbors and the structures have sloped roofs. The
main problems are lack of light and ventilation, poor thermal insulation properties9. So, their gives ideas in the paper that to build
the roof with windows can make paths of light, and they also bring winds to the inner room. (Pic.7)10 for developing the environment of Anju Town can give us a valuable reference.
To enhance the thermal performance is important. Lawrence and colleagues claim that the significant function of envelopes is to
avoid the disadvantage effect of bad weather11. From our research, it is clear that a lot of walls in the buildings of Changqian residence have no thermal insulation materials, so to refine their walls is an important method for saving energy.

2.3 Inside
There are 3 typical inside environments.
1) the sheds
In the early time when the sheds were changed to be a house, there was no window in the middle parts. People have
broken the wall and set up simple windows. Some of them were worried about thieves, so they trepanned the roof and made
a top window. Both of these two kinds of window have poor gas tightness and bad waterproofness. But luckily, the sunlight
can go across the windows. Even though the sunlight is not enough, people always use lamps to add the luminance. The less
light makes the house cool in the summer and very cold in the winter. The wall has no thermal insulation materials. So, the
air-conditioning cannot work well. In the winter they often use the small hand-stove6, because the wall cannot hold the heat.
people carry small portable hand-stove with them in winter.
2) People in the multilayer buildings
The sunlight illuminance increases with height. The first floor has low lighting conditions due to extension sheds. The
walls of them have poor thermal insulation properties but they are better than sheds. Many people use air-conditioning from
July to September because the sunshine warm the wall and the temperature increases quickly in the room.

3.3 Risk prevention
There are too many buildings which need to be repaired. So, the financial means is the decisive factor. With the downward pressure on the economy, we must plan construction in stages or lower standards to reduce costs between our purpose and financial
situation. The example of Masdar City is a real example for adjustment of plan. Steven Griffiths and Benjamin K. Sovacool accomplish research about Masdar and tells us that the original purpose was to build an eco-city that has zero-carbon and zero-waste but
failed. Through the powerful adjustment, it becomes a low-carbon city that focuses on a new model for city form, structure, and
mobility12. So, if we face financial problems or other events, we can adjust our plan with specific circumstances rather than abandon it.

4 CONCLUSION
Due to the widening gap between rich and poor and development of estate policy, the Changqian residence becomes a slum-like
area. Both the public place and the inner space have some environmental problems, such as the encroachment on the streets, poor
ventilation and light, and poor insulation. Their problems are not alone. Many other places around the world give us useful examples: to set the added structure, to build a public path and public system, and to reset the thermal insulation construction. Due to the
worries about finances, to make suitable pre-arranged planning is necessary. Having a comfortable and sustainable living place will
give people intellectual impetus and an optimistic attitude for their future life. And a clean and orderly environment is better for
people’s health. The green design method becomes the consensus so we should try to use it to solve a slum-like problem is a meaningful project.

Pic.5 extend towards the gable with a single sloping roof
(Photograph by Yucheng Liu )
Pic.1 Qingyao’s home (right one, the first one of F3)
(Photograph by Yucheng Liu)

2 ANALYSIS OF EXISTING STRUCTURE

Pic.2 Slums-like area in Changqian residence.
(Photograph by Yucheng Liu )

2.1 Arrangement
The original sheds were located in the margin of the residence because the original intention of the sheds was for parking bikes
and store sundries. Migrants segment the space of the shed with the unit Pin. Pin is the unit of a structure of frames (Pic.3). The
sheds in that time had deep depth. So, space between two Pins had narrow width and deep depth (Pic.4). Many families shared

Pic.3 Pin is the unit of a structure of frame
( Image by author)

Pic.4 space between two Pins
(Image by author)

2.4 main problems
1) Public space is encroached by the sheds. People have a very narrow place to relax.
2) The over-dense sheds make low ventilation performance, dirty environment, and less light.
3) The low thermal insulation properties make the waste of energy in the inner space.
4) Poor light environment is a common problem on the 1st floor.

3 SUSTAINABLE APPROACH TO MANAGING SLUMS IN CHANGQIAN RESIDENTIAL

Pic.6 Extended parts
(Image by author)

Pic.7 “Schematic diagram of ventilation and lighting after renovation” 9
(doi: 10.1016/j.proeng.2017.04.228)
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